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PROJECT NAME. Asbestos Dump
New Vernon Rd., Meyersville

Morris County, NJ
ZROJECT REQUESTED BY: Mike Neill

Removal Action Branch

‘ESTED: August 28, 1990
DATE OF PROJECT INITIATION:  August 2, 1990

pR D T .

The following is a list of key project personnal and their

corresponding responsibilities:

Mike Naill, USEPA Project Director

Thomas 0’Neill, TAT II  Overall Project Coordination
Sanpling Operations QC

Anibal Diaz, TAT 1I Labgoratory Coordination & QC

PR I

A. Site Description

The Asbestos Dump site consists of four areas located in
Morris County New Jersey which together comprise a National
Priority List (NPL) site. One of these areas; the New Vernosn
Road site 1is the focus of this sampling operation. A briaef
history of this area follows.

The Naw Verncn Road site consists of approximataly 30 acres
of land off New Vernen Road, in Meyersville, New Jersey. The
New Vernon Rcad site was operated as a corxrn and dairy cattle
farm from 1945-1580. During the late 1960’s, asbestes refuse
consisting of locse ashestos fibers, broken asbestos tiles and
sidings was landfilled in two areas of the site. A small
depression in the westernmost section of the property was
filled first. Then, a larger depression in the middle of the
property was filled. Both areas were later graded and seeded.
The New Vernon Road site contains asbestes wagtes in a small
landfi{ll area in front of the private residence, in the rain
landfill area in the center of the property, along the dirt
path that traversas north-south along the middle of the
property, and in thae area of the shed located next to the
private residence. Tha thickness of thae waste is not Xnown.
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AIR SAMPLING PROCEDURES

A. Laboratorv'’s

All samples will be submitted to a private laboratory, with
& 24 hour turnaround required. All laborutery Qa,/qc
requirements will be followed, as well as PCH analytical
methodolegy, i.e. field blank, lot blank raquirenents,

B. Objective and Scope

The objective of this project is to provide data pertaining
to the quantity of airborre asbestcs fibers surrounding the
New Vernon Rd site. Samples will be taken at random locations

. @t the site. The air samples will be taken using a continuous

flow Gilian pump with a cellulcse estar filter cassetza.
Samples will be taken at approximate heights of 4 and 6 feet
above ground level, to approximate the breathing range of
adults and children. The total number of saxples taken at the
site will be thirteen (13). The samples will consist of:

1, Airborne asbestos at (10) locations to be analyzed by
phase contrast microscopy (PCM).

2. Cne (1) media sampla.

3, Two (2) field blanks.

c. Data Ugaqge

The data will provide information as to the extent and type
of contaminatien in the immediate vicinity of the house, and
hence if there is a potential threat to the health of the
residents.
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— 1. Air sarples:
‘Ml’-
. sSample Sampie  MTA, $mple  Nolding Limit of
farameser Marrix Mo, Ref, Prap, llme Retectian Yalugre Bresecy,
Atbestcs Solia . PCH N/A N/A N/A 10C0- 12001 N/A

* The sctual number uill be BDased wpon availability.

E. Sappling Procedures:

Air sampling will be conducted by drawing air through a filter
at a rate of 2.5L/min. A sample velume 1000 = 1200 liters
will be required. A continuous flow Gilian air pump with a
cellulose ester filter cassette will be used. Tha filter
cassette will have a 0.8~1.2 um pore size and a dianmeter of
25mm. Sampling procedures will follow NIOSH method 7400.

F. Sanple containars:

Filter cassettas will be placed upright in a rigid container
80 that cassette cap is on the top and cassaette base is cn the
bottom. Cassettes will be packed to rprevent jostling or
damage. Filter cassettes will be hand delivered , if possible
directly to the '..boratory.

G. Sarple lLabell

Each sample will be accurately and completely identifiaed.
All labels will be moisture resistant and able to withstand
£ield conditions., Sample containers will be lareled prior to
sample collection. The information on each label will include
the following, but is not limited to:

i. Date of collection
ii. sSite name
iii. sarple identity/location
iv. Analysis regquested

8. S¢jl sampling Procedureg
A. Laboratory's
All samples will be subnitted o a private laboratory with a

48 hr turnaround required. Laboratory QA/QC as well as PLM
methodology requirements will be used.

MDE 0002806

LY00 C00 d4av



SENT BY:ACJMENICS R8T, wash/DCi 4-13-32 1 3:471PM iBtake 3'dg Suite 840~

~D

B. QObiactive and Scope

~ The objective of this project is to provide data pertaining
to the gquantity and types of asbestos in the matrices
surrounding the site. samples of surface 80il from the
driveway on the north side ¢f the property will be collected,
along with shingle fra¢gments frcm various locations at the
site. The exact locations will be determined at the time of
the sampling. The total number of sarples taken from the site
will be nine (9). The sanples will consist of:
1. Surface soil samples at 7 locations to be analyzed by PLM
methodology.
2. One (1) %tile sample from the sida of shed s1 to be
analyzed by PIM methodology.
3. One (1) s0il sample from a lccation off site (Edison).
c. Data Tgage
The data will provide information as to the extent and tyge
of contamination in the inmmediate vicinity cf the site, and
hence if there is any potential threat to the residents.
D. Rarameter Table
1. Bulk Sazplea;
A
Analy,
Samples  Sampie mitn,  Sampie  Kolging Limit of

Pasazezes Mpsoix Mo, Aef. Prep,  lle qecectizn Vel Pocseny,

Asbestos $slia . PLM N/A /A N/A 12C3-12C81 N/A

Shingle

Soit Solig ° LM N/A N/A N/A 1600- 12001 N/A

Sarples

off-size Solid . PLM N/A N/A N/A 1000- 12031 /A

s$oil Field

Blank

* The aczual mumber will be Dased upon avaflabitity.
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E. sanpling Procqdurens

All soil samples will be collected between 0-6 inch depth
using a trowel. The sample will then be transferred to a 1
Qt "zip~loc" plastic bag. Bulk samples of shingles will ke
placed directly in the bags. All samples will then be doubles
bagged.

F. Sagple Contajiners

All sample containers will be igqt "2ip~loc" plastic bags, or
I-Chen laboratory pre-cleaned glassware, as specified by the
EPA Sample Managemant Office Contract Lab Program.

G. Sarple Labael:

Each sample will be accurately and completely identified.
All labels will be moisture resistant and able to withstand
field conditions. Sample containers will be labeled prior to
sanmple collection. Tha infermation on each label will include
the follewing, but is not limited to:

i. Date of collaection
ii. site nanme

1ii. Sample identity/location
iv. Analvsis requested

anpl 1 c u :

EPA Chain-of-Custody will ba filled out and maintained
throughout the entire site activities as per TAT Standard
Operating Procedures (SOP) on sample handling, Samgple
Container Contract specifications, and EPA Laboratories SOP.
The cChain-of-Custcedy form to be used lists the follcwing
infernation:

i. Project name;

ii. Sample number;

ii4. Number of sample containers;

iv. Dascription of sanples including specific

location of sample collection;

v. Identity of person collecting the sanmple:

vi. Date and tima of sarple collectien:
vii, Date and time of custody transfer to laboratory

(if the sanple was collectaed by a parson other
than laboratory perscnnel):

viii, Identity of person accepting custody (if the
sanple was collectsd by a parson cther than the
laboratory personnel);

ix. . Identity of laboratery performing the aralysis.

"o
~o
o
~
s
)
«
>
n

>
(o ]

6¥00 zoo qgy

MDE 0002808



o

ENT BYGACUVENICS RBT. wasn TOh 4=13-32 4 JTATPM iBlake 27U

10.

11.

12.

13.

14,

15.

nnnnn

Field data will be entered into a bound notebook. Field
notebooks, Chain-of~Custody forms, and laboratory analysis
reports will be filed and stored per the TAT Document Cantrol
Systen.

All results arse to be completed and a written report subnmitted
by the lab to thae TAT QC officer within seven (7) days of the
vValidated Time of Sarmple Recelpt (VTSR).

idation;

All steps of data generation and handling will be evaluated
by the Project Officer and the Quality Assurance Cfficer for
compliance with the specified requirements.

Systen Audit:

The Quality Contrel officer will observe the sampling
operations and suksequent analytical data to assure that the
QA/QC preject plan has been followed

corrgctive Action:

All precautiens will ke taken in the field and labecratery to
ensure that any problems that may develop will ke dealt with
as qQuickly as possible, This will ba done to ensure the
continuity of the sampling progranm. Any deviations from this
sampling plan will be noted in the final report.

Bgporss;:

Lakbcratory results and all requested QA/QC information will
e submitted to EPA upon ceompletion of sample analyses.
sampling reports will be issued after receipt of labcratery
results.

Project Fiscal Information:

Sampling equipment and manpower shall be provided by the
Technical Assistance Team (TAT) in coordinaticn with the
USEPA. All man-hours expended by TAT will be charged to TIC-D
# 02-90-0815.

MDE 0002809
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Appendix A
POLARIZED LIGHT MICROSCODY (PLM) METHOD
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FORMULA: various ASBESIOS (hulk)
- . . . mETHOD:. 9002

M.W.: various ISSUED: 5/15/89

EPA Standars (Bulk): 1% PROPERTIES: s301id¢, fidbrous, crysta’ line, anisotropic

SYNONYMS: actinelite [CAS #13768-00-8), or ferrosctinolite: cummingtonite-grunerita (amosite)
[CAS #12172-73-8); anthophyllite [CAS #17068=78<3): chrysotile [CAS #12001=29-5] or sarpantine;
¢rocidolite {CAS #12001-28-4) or riebackite; tramalite [CAS #14%67-73-8);: ampnibole asnestos.

SAMOLING MEASUREMENT
$
BULK SAMPLE: 1 to 10 grams ITECHNIQUE: MICROSCOPY, STEREQ AND POLARIZED
! LIGHT, wITH DISPERSION STAINING
SHIPMENT: seal sacurely to prevent escape !
of asbastos IANALYTE: actinolite asbestes, amesite,
! anthophyllite asbestos, chrysotrile,

SAMPLE STABILITY: stabdle erocidolite, tremolite ascestes

BALANKS: none required CQUIPMENT: microscope, polarized Vighe: '30-433X
dispersion staining objective,

stereo microscope: 10-45X

RANGE: 1% to 100X ssbestos

ESTIMATED L00: 1% asbestos [1)
RANGE STUBLED: <1%X to 100% asbastos

PRECISION: not determined

B81AS: ~ot determined

1
[
1
!
!
!
:
ACCURACY !
1]
)
:
!
H
PRECISION: not determined s

2

APPLICABILITY: Thig methed is useful for the qualitative icdentiffcation of aspestes ano the
semi=quantitative determingtion of asbastos content of dulk samples, expressad 33 &4 parcent cf
projected ares. The method medsures percent asbestas as perceivea by the analyst {a comparissn
to standard ares projections, photes, and drawings, or trained experience. The methog 1§ -3t
appliicable %o samplas containing large amounts of fine fibars delow the resolution of tre ligrt
microscope.

INTERFERENCES: Other fibery with optical properties similar to tha asbestos minerals rmay give
positive interferances. Optical propertias of asbestos may be obscurad by costing on the
fibers. Fiders finer than the resolving powsr of the microscepe (ca. 0.3 um) will not de

detectad. HMeat and acid treatment may alter the index of rafragticn of asbestot and cnange g;
cotor. =]
OTRER METHODS: This method (oripinally designated am method 7401) is destgnes for use with E;
NIQOSH Methods 7400 (phase contrast microscopy) and 7402 (electron microscopy/EDS). The metnog o
is similar to the EPA bulk asbestos method [1]. -
o
(4]
)

5/1%/09 9002«1 NIOSH Manyusl of Analytica) “et~:24

MCE 2202811
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METHOOD: 9002 ASRECYAC . 1g)

1 S.

In a hood, open sample container and with tweezers remove small, representative portigny of

the tample. ‘. .. .

3. If there are cbvieus separadle layers, sample and analyze each layer sepsrataly.

b. If the sample appears to Be 3)ightly inhomogeneous, mix it in the sample container with
tveszers or a spatula befors taking the partion for analysis. Alternatively, take smal)
represantative partiang of each type of material and place on a glass slide.

¢. On hard tiles that nay have thia, inseparsble layers, use a scalpe) te cut through al)
the Yayers for 3 rapresentative sample. Them cut {t into smaller pisces after placing
RI Viquid on tt before trying te reduce the thicknass. Alternatively, use a low=tpeed
hand drill equipped with 3 burr it Lo Pamave materia) from hard tiles. Avoid excessive
heating of the sample which may alter the optical proparties of the material.

NOTE: This type of sample ofter requires ashing or other spacialized preparatien.

d. If the sample has large, hard particlas, gring it in & mortar. Do not grine 3o fine

that fiber characteristics are destreyed.

If necessary, treat a portien of the sample in a hood with an appropriste 5.  int %o

remove binders, tars, and other interfering matarials which may be present - :na

sample. Make corrections for the noneasbestos material removed by this process.

NOTE: Othar methads of sample preparatisn such as scid and sodium metaphosphate

traatmant and ashing are aot normally necessary. Howaver, if needed, ule as segcrides

in Reference ().

After placing a few draps of RD liguid on she slids, put a small portion of sample 1n the

liquid. Teass apart with & needle or smash smal) clumps with the flat ena of a spasuia or

prede, producing a uniform tnickress of particles so that bettar astimates of poolected
ares percantages can be made. Mix the fiders and particles on the slide 50 that they are
as homogeneous as possibdlae,

NOTE: An aven dispersion of sampla should cover the entire araa under the cover slip, Some
practice will be necessary to judge the right amount of materia) to place on tre
tlide. Too 1ittle sample may nat give sufficient information and toe much sample
canrot be easily analyzed,

CALIBRATION AND QUALITY CONTROL:

1.

9.

10.

Check for contamination of mic¢roscope slides, cover s1ips and refractive 1ndex 1iguids ¢~ze
per day of operation. Recors results in a separate logbook.

Verify the refractive indicas of the refractive index ''quids used once per week cf
cperatton. Record thase checks in a separate logbook.

Follow the manufacturer's instructions for ilYumination, condensar aligsment and otrer
microscope agjustments. Perform these adjustmants prior to each sample set.

Ceterming precant of each igentified asbestos species by comparision to stardare
projections (Figura 1) [1]. If no fiDers ars detected in a homegenseut tample, examine 3:

~Teast two aduitional praparations before congluding that Ao asbestos is present,

12.
3.

If 1t appears that the preaparation technique might not be able to produce & homogeneous ¢
represantative 3ample on the alide, prepare a duplicate sYide and averaga the results.
Cecasionally, when the duplicate results vary grestly, it wil) be necessary to prepare
adéitional raplicate sVidas and average all the replicate results. Prepare duplicate
slides of at Teast 10X of the samples analyzed. Average the results for reporting.
Analyze adout 5% blind samplas of known asbestos contant.
Laboratortes parforming this analytical method snhould participate in the National Velurtary
Ladortory Acereditation Program (5] or & similar intarlaborstory quality contral program.
Each analyst should have completed formal tratning in polarized 1ight microscopy ana its
appiication to crystalline materials. In liey of forma) tratning, laborstory training «»
#sbestos bulk analysis under the direction of & trained asbestos bulk analyst =ay be
substituted. Due to the subjective nature of the method, freguent practice is essart:al '~
order te remain proficient in estimating prejected area percentages.

MDE 0002812
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ASAESTOS (oylkl

n. Identtfication of amasite. Prepare 3 slide in 1,680 Rl liquid., Observe the fiber

morpholegy for amesite characteristics: straight fibers ang fibar bundles with
droomelite or splayed ends. 1f the morphology matches amosite, examing the fibars using
the dispersion staining objective. Blue and pale Blus colors indicate the cummingtonite
farm of amosite, ana gald and blue eolors indicate the grunerite form of amosite’ If
amosite is confirmad by this test, go to step 15 for quantitative estimation, oth.rwise
continve.
Identification of anthaphyllite-tremoiite=dctinolite. Prepare & slide in 1.605 HY RI
1iquid. Examine morphology for comparision to anthophyllite=tremolite=actinolite
asbestos. The refractive indices for thess forms of asbestos vary aaturally wmithin the
species. Anthophyllite cam be distinguished from actinalite and tremoiite by its nearty
parsile) extinction. Actinglite has & Vight to dark green color under plane-poiarized
Yight and exhibits some plaochrotsm. For a1 thres, fiders will be straight, single
fibers possibly with some Yarger composite fibers. Cleavage fragments may aiso oe
present. Examine uting the central stop digparsion stainiag objective. Anthepnyllite
will exhibit central stap calors of blug and gold/gald-maganta; tramolite will exnibit
pale blue and yellew; and actinolite will exhibit magenta and golden-yellow colors.
NOTE: Ia this refractive irdex range, wollagtonite it & common interfaring mineral with
similiar morphoiogy including the presence of cleavige fragments. It has dotn
pasitive and negative sign of elongation, parallel extinction, and central stop
dispersion staining colars of pale yellow and pale ysllow to magenta. (f furtner
confirmation of wollastonite versys snthophyilite is reeded, 9o to step 3. 1f
any of the adove forms of asbestos was confirmed above, go to step 5 for
quaatitative estimation. 1If nome of the tests above confirmed asbestos fiders,
examing the asditiona) preparations and if the same result ougurs, resort tre
absence of asdestos in this sample.

. Wash a smal) porcion of the sample in a drop of concentrated hydrochloric ac'd on @

slide. Place the slide, with cover slip in place, on a warm hot plate unti' 3ry, 3y
capitlary action, place 1.620 Ry liquid under the cover slip and examina tre slioe.
wollastonite fiders will have a "crogs=hatched" appearance across the length 5f the
fiders and will not show central stop dispersion colors. Anthephyiiits and tremoiite
will 88111 show their original dispersion colors.

NOTE: Thers ars alterngtive aralysiy procedures ¢0 the step-wisq approach gutlinea atove

which will yield equivalent retules. Some of thase alternatives are:

{. Perform the initial sean for the presence of asbestoes using croessed polars as
wall as the first-order red compensator. This allows for simultansc.s viem g
of birefringent and amarphous matarials as well as detarmining treir s1gn of
elongation. Some fidary which are covered with martar may best de o3erved
using this configyration.

1. Some analysts prafer te mount their first preparation in & RI liguid
different than any asbestos materials and gonduct thetr tnitial examination
under plane=polarized Yignt.

iid. If alternative RI Viquids are used from those specified. dispersion staining
colors ocbserved will altso change. Refer to an appropriste reference for the
spacific colors associated with asbestos in the RI liquids actuall, usaea.

QUANTITATIVE ASSESSMENT;
15, Estimate the content of the asbestos type presant in the sample using the 1.580 RI
preparation. Express the estimate as an area percent of 2l mgterial present, taxing 17t3

aecount the loading and distribution of all gsample material an the alide. Use Figure | it

an

aid in aeriving at your estimate. If sdditional unidentified fiders are prasent in :ne

tample, contiaye with the qualitative meagurement (step 14).
NOTE: Point-caunting techniques te determing percentages of the asdastos minerals are not

snerally cecammecded. The porntecounting method anly produces acCurate Cudnsilial:ive
9 b

§/15/89 9002-% NIOSH Manual of Anglytical Met~zas
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Table 1. GCptical Properties of Asbestos Fibers (Contin ed)

Lontra’ Stas Dispargipn €taining fataprg

Sign of L e I v
Minersl Extingsron Elongstion RI Liquig vidbration yibration
Chrysotile Faralla) . 1.850 "0 8lue Blue=magents
to fider Tength
Yengtn $1ow)
Cummiagtonite~ Paralle? . 1.670 Red magentas Ya'iioa
Srunerite te fidber (lengeh to blue
{ANOS Lo} Tengtn tiow)
Fibers s.niected to Nigr temperatyras
will not aispersionastain,
Commirgtonite 1.680 psle Dlue Sl.e
Sruner:te 1.68¢ blua go'e
Crocigolite Paralte’ - 1.200 Red magenta Bl.oe—rsgenta
(Viabackite) to fider iYength
lengtn fase)
1.680 yollow pa‘e sellce
Avtecanrs1tive araile) . 1.605 "0 8lve 300 to
to fider (Tength gola-m4genta
Tength stow)
1.620 "0 Blve-green Golcireye' ‘0w
Tremolites Obliaue » . 1.665 "0 Pale blue vellow
Actinplite 10 to 20° for (Yength (tromolite! itremolite;
fragments. slew)
Some composite Yellow Pale yei'ow
fibers show factinotite} (actrroirte)
I extinction,
r0 = nighegispersion RI Yiquid series.
5/15/89 9002-9 NIOSH Manual of Analytics! “et~ocos
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NIOSH METHOD 7402 (TEM)
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FORMULA: various

ASSFSTOS PAERS

m.W.: various

[ 31 |
RETHOO: 7402

ISSUED: WIS/8?

OSKA: 0.2 asbestos fiders (>§ um long/mi)
NIOSH: 0.1 asbestos f/m (1)

PRCPERTIES: salld,
fidrous

ACQIH: 0.2 crocidolite; 0.8 amosita; 2 chrysotile and cther asbestes, f/m

STMONYNS : 3ctinolita asdestes [CAS £13768-00-8), grunerits asoestos (amsite) (CAS £12172-73-85,

anthophyllite asbestos [CAS #37068=78=9], cnrysotile asdestos [CAS #12001-29.8],
erocidolite asseszos [CAS 212001-28-4), tremoiite asdestos [CAS 214547-73-8],

SAMP L TNG

EASURENENT

SAWPLER: FILTER
(0.8=t3 1.2-um cellulote ester
ramring, 23-m diwmter;
canductive cassatis)

FLOM RATE®: 0.8 to 18 L/min (step 4)

YOL-AIN®: S0C L 8 0.) fidber/m. (step 4)
SMAXT:  <tep 4)

*Adiues for 100 to 1300 fidbers/mm? (stap 4)

SHIPMENT: rousine (secursly packed to reducs
shocx)

SARPLE STABILITY: stadle

FIELD BLANXS: 108 (22) of sarpies

ACCYRACY

RANGE STUCIED: 60 to 100 fibers counted
BIAS: not detearmined

OVERALL PRECISION (3,): see EVALUATION OF

TECKNIQUE: MICROSCOPY, TAANSMISSION ELECTRON
(TEM)

ANALYTE: asbestas fibers

o Bm om W ew Sar Gy

SNPLE PREPARATION: socified Jaffe wick
FQUIPYENT: transmission electron aicroscope;

analyzer

and t0S yitem

0.20 when adjusted fider count is
applied ta PO count [3).

G B i G G M S S B S B AR R e R g, S b S

anergy dispartive X-ray systam (£0%)

GALIBRATION: qualitative electron alffraction;
calipration of TEM magnification
RANGE: 100 o 1300 fibers/mm2 filter area [2]

ESTIMATED L00: 1 confirmed asbestos fiber atove
953 of sxpected mman blank value

PRECISION: Q.28 when 65X of fibars are asbegtos;

IS THOO
APPLICABILITY: The worxing range i 0,04 t0 0.8 fiber/ml for 2 1.m? air sample,

The meincd

measures asbestas fibers of the sma)lest diameter (<0.05 um) but allows comparizon of fiber
counts to be made with phise contrast 1ight microscopic (PCM) data whan fiber diammtars

are rigidly defined.

INTERFERENCES: Non—dsdestiform amphiboles may interfere in the TEM analysis {f the ingiviaual
particles have aspect ratios graater than 3:1. These interferences can oaly be eliminatad by
quantitative 2one axis alectroa giffraction analysis.

intarfere uith fiber fdentification.

High concentratians of bBackgrouna dust

OTHER METHOOS: NIOSH Method 7400 (datea 8/18/81) (phase=contrist microscopy) designed for use

with this method.

wis

R\
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AS3ESTOS FIBERS MTHOD: 7402
i REAGENTS:

1.

Acetone. See $PECIAL PRECAUTIONS.

EQUIPMENT:

1.

W ap b %R

Sampler: fleld monitar, 25, three=plece cassette with ca. S0-mn electrically~conductive

extansion cowl, cellulose ester mgrdrane fiiter, 0.8- t0 1.2-um pore si2e, and backup pad,

NOTE 1: Analyls reprasentative filters for fiber Dackground before ysa. Discard the filter
Tot 1f mean count is >3 fibers/100 figlas. Thase are cdefined asz ladorastory blanks,

MTE 2: Use an elecerically-conductive extansion cowl to reduce electrostatic effects on
fibar sampling and during sarpla shipmeat. Ground the cowl when possidle curing
sampling,

. Parsonal samling purp, >0.5 L/min (see step 4 for flow rats), with flexible connscting

tubing.

. Migcrascape, transmission slectron, operated at 100 kv, with slectron giffraction and

energy=dispersive X-ray capabilities, and Maving a flucrescent screen with inscrided or
overlaid calibratad scale (Stap 18).

NOTE: The scale is most efficient if it congists of 4 series of lines inscribed on the
seeen or partial circles every 2 on distant from the centar.

. Diffracsien grating replica with kaown numder of 1ings/om.

. Sildes, glass, pre=cleined, 28- z 75-mm,

. Knife, #10 surgical steel, curved-dlade.

. Twegzers.

. Grias, 200-mash TEW ccoper, cardon-coatad.

., Puery glsnes, 15-mm depth. The top and bottam of the petrf afsh must fit snugly togethar.

To assure a tight fit, grind the top and dottom plecss togethar with an adbrasive such as .

~ carserundum to produce a ground-glass contact surfaca. (
10. Fcam, ¢lean polyurethane, spongy, 2. thick. ~
11, Lowmtamparature oxygen plagme asher,
12. Filters, Whatman No. 1 qualitative paper or eguivalent, or lens paper,
13. Yacuum evaporstsr,
V4. Cory derer, No. 3 (S-m),
18, Pen, watarproof, marking.
16. Reiaforcamnt, page, gemmd.
17. Asdes:os standard bulk matarials for refersnge.
12. Cardon rods, sharpened to ' sm 2 § M,
19, Aicrescope, 1ight, phase contrast (PCR), with Walton-Beckett graticule (See mmthod 7400).
20. Grounding wire, 22-gauge, aulti-strand,
SPECIAL PRECAUTIONS: Acetone i3 extremely flanmadle (flash point = O *f). Take precaytions %’1
not to ignite ft. Heating of >) mL acetons sust be done in 4 fumm hood using & flameless, =
spark-frae heat source. o
o
3]
SANPLING: -
1, Calidrate each persaadl sampling purp with a repretentative sawpler in 1ine (4). =
2. For parsanal sampling, fastan sampler to worker's lape) near worker's mouth. Ramove the >
top cover fram gnd of the cowl axtension (open face) and orient zampler face down, wrap
Joint betwaen extanger and monitor dady with shrink tape to prevent air leaks. where
possidle, aspecially at Yow RN, attach sampler to alectrical ground to reduce
electrostatic affects during sampling. .
— '

MDE 0002818
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PETHOO: 7402 ASBESTOS FIBERS

3.

Submit at least two field Blanks {or 10% of the tota) samplas, whichever is greater) for
sach sat of sam@les. Remove top covers fram the field Dlank cassettes and store t3p covers
and cassetzas {n a ¢lean area (e.g., closad Bag or box) during sammling, Raplaca tep
covers when saling is campleted,

. Sample at 0.9 L/min or greatar [S). Adjust sampling rate, € (L/min), and time, ¢ (min), to

produce fider density, €, of 100 to 1300 fidars/mma [3.85¢10¢ to Se10

fidars per 25— filter with effective collection area (A s 388 mm2)) for cotimum
accuracy. D0 not excesd ca. 0.5 mg tota) cust loading on the fiiter. These variadles are
related $0 the acticn level (one<half the current stangard), L (fibers/mL), of the flareus
2erosal deing sarpled dy:

te M ' Mn.
QeLel0?

NOTE: The purpose of adjusting sampliing times i3 to obtain optimum fider Joading on the
filter. A sampling rata of 1 to 4 L/ala for 8 het (700 to 2800 L) s appropriate in
non=dusty stmospheres containing ca. 0.1 fiber/mL. Ousty atmospheres require otaller
sample volumes (<400 L) to obtain countable samoles. In such cases take shore,
consacutive sarpies and averige the results cver the tota) collection time. For
documenting episodic exposures, use high rates ( 7 to 16 L/min) over shortes sampiing
times, In relatively clean atmsphares, where targeted fiber concentraticns are much
Tess than 0.1 fider/mL, use larger sample volummsg (3000 to 1CC00 L) to achieve
quantifiadle loadings. Take cars, howgver, not %0 overload the filter with
background duss (8],

At the wnd of tarpling, replace top cover and amall end caps.

Ship sarples upPight with conductive cowl attached in 4 rigid cantainer with packing

material to prevent jostling or damage.

NOTE: Do not use untrejted polystyrene foam in the shipping container becauta electrestatic
forces may cause fiber 1ass fram sample filter.

SAMPLE PREPARATION:

7‘

10.

n.

12,

Rerove & circular saction from any quadrant of each sample and dlank filter using a cort

dorer (8],

Affix the circular filtar section to a ¢lean glass siide with a gummed page reinforcament.

Labe! the s)ide with a watarproof marking pen,

NCTE: Up to eight filter sections may Da attached to the sam 3)ide.

Place thae slide in a petrt dish which containg severa) paper filtars soaked with 2 to 3 ™

acetona. Cover the dish. wWait 2 ¢0 4 min for the satple flitar(s) ta fuse and clear.

NOTE: The *hot block® clearing technique may be used instead of staps § and 9 [7,8).

Place the siide containing the collapsed filtars into a Yow-temperature plasma asher. Etch

at 100 °C for ca. 2 min at an Oy pressure of 130 P2 () mm Hg) (9],

NOTE: Plasmd ashers ey vary. Determing optimm etching tima (ca. 172 the timm neeced to
completely ash & filter) on dlank filters Defore etching sampies.

Transfer the t1ide to 4 rotating stage inside the dall jar of a vacuum svaporator.

Evaporate a 1- by Sm tection of a graphita rod ento the cleared filter(s). Remve the

siide to a clean, dry, coversd petri dish (6],

Prepare & sacond petr! dish 33 2 Jaffe wick washer with the wicking substrate prepared from

fi1ter or lens paper placed on top of a 12-em thiek disk of clean, spongy polyurethare fsan

[10]. Cut a Y-noteh on the edge of the foam and filter paper. Use the Y-notch at

resarvoir for adding solvent,

NOTE: The wicking substrate should e thin anough to fit Into the petei dish without

touching the 1id.
MDE 000283
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ASEES™CS FISERS PETHO0: 1402
13. Place the cardon-coated TER gride face up oA tha filter ar lons paper. Label the grids by

mireing with a pencil on the filter paper or By putting reqistration mirxs on the petri

aish nalves ans mirxing with a water:roof marker on the dish 1id. In a fume hood, fi1) the

gish with acetone until the wicking substrate I3 saturated.

NCTE: The level of acetone should De just Migh encugh to saturate the filter paper without
eraating pudaies,

. Ramove about & quarter section of the carbonegoated filter from the glase siide using @

surgical knife and tweezers. Carefully place the excised filter, carton side down, on the
aserepristely-tadeled grig In the acetona-saturated Detri aisn, when all filtar sections
nave teen trangfarred, slowly 40¢ more solvent to the wadge=shiped trough to briag the
acetone ltevel yp to the Aighest possidle Tavel withcut distursing the sample preparaticns.
Cover the patrd dish. Elevate one side of the petri dish by placing & s1ide under ¢
{allowing arops of condensad acetonas 0 fOrTA nedr the #CGe Tathar than in tha cantar where
they would arip onto the grid preparation).

CALISRATION AND QUALITY CINTROL:

18,

18.

17.

Tt % b T4

Ceterming the TEM magnificaticn on the fluoresgant screen:

3. Cefine a fleld of view on the fluorescent screen either by mareings or physical
douncaries.

NQTE: Thae field of view must Da maagturadle or previously Inscribed with a scale or
concentric circles (all scales snould be matric) [10].

5. Iasert 3 diffrsction grating replics into the specimen halder and placs into tha
microscope. Orient the replica so that the grating 1ines fill perpencicular &o ihe
scale on the TER fluoretcant scresh, Ensure that goniometer stage tilt is 2ere.

c. Adiyst mieroscope magnification to 10,000%. Measurs the distance (mm) between the tarw
relative pesitions (e.5., Detwoun left odges) of two widely-separated 1ines on the
grating reptica, Count the numder of $pdcas betwsen the 1inet.

NOTE: On most microsespes the magnification §s sudstant!:'ly constant only within the
central 8 to )0 on diamter region of the fluorsscent scroen.

d. Caleulate the true magnification (M) on the fluorescant screea:

Re l;!
where: X = total digtance (sm) Detwsen the two grating 1ines;
G « calibration constant of the grating replica (lines/mm);
Y o numder of grating replica spaces counted
¢. After calidration, note the apparent sizes of 0.25 and 3.0 um an the fluorescant
screen.  (Thase dimmnsions are essentially the diamter boundary 1imits for counting
1sbestos fidars Dy phase contrast micrascopy.)

Meature 20 grid noenings at randan on & 200-mesh topper grid by placing a grid on a glass

s!iide and axamining it uncar the PCR, Use the Walton-Bacxett graticyle to mmasure the grid

opaning diameters. fCalculata an average graticule field diamter from the data and use
this number to calculate the graticule field ares for an average grid opening.

NOTE: A grid opening is considared &3 one graticule field,

ostain reference selected area electron diffraction (SAED) or microdiffraction patterns

from standard asbestds materials prepared for TER analysis,

NOTE: This is & visual reference techaigue. MNe quantitative SAED anglysis s required
[10]. microdiffraction may produce clearer patterns on very small fibers or fibers
partially odscurred by other material.

3. Set the specimmn holder at zere tilt.

MDE 0002820
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RETMO0: 1402 ASBESTOS FIBERS

5. Center a fiver, focus, and center the smaliest fiald-)imiting aperture on the fibder.
Use a 20-cm camera length and 13X dimocular head. CBbtain a diffracticn pattern..
Protsgrash each distingtive pattarn and keep the pncts for comparison to unanowns.
NCTE: Mot 41 fibers will present giffraction patterns. The odjective lens cyrrent may

reed adjusvment ta give optimmm pattern vigidility., There are miny more
arphidoles which give aiffraction patteras similar to the dnalytss named on
$.7402-1. Same, But nat al), of these can be ellminated Dy chemica) separations.
A3, somm acn.amonidoles (e.g., pyrozenss, sam tale fibers) may interfere.

18, Acquire energy-dispersive X-ray (E2X) spectry O approximately $ fiders having diameers
bateten 0.2% a3a 0.5 wm of each ascestos variety obtained from stancard referance
materidls {10).

wTE:

The saole may require tilting to odtain adequate 3ignal. Use sam tilt angle for
411 spectrs,

3, Predare TEM grids of all asbestos varietiet.

D, Use agcguisition times (at Jeast 100 sec) suffigient to thow a silicon peak at Yeast 75%
of the TNitar ssreen Neight &t a vertical scale of >300 counts par Channel,

2. Estimate the eiemaacal peak heights visually as fallows:

(1:
(2)

&)

Normalize 317 peaxs to silicon (assigned an arditrary value of 10).

visually intarpree a1l other peaks presant ang assign values relative 0 the silicon
pedk.

Caterming an elemental profile for the fider using the e¢lements Ka, ™g, §1, Ca, and
Fe. faample: O0—4-10=3-<) [!0],

NCTE: !4 fiters sther than asdastos, catemination of AY, X, 71, S, P, and F may aiso be

(&)

required for fider characzerization.
Dezermine a typical range of profilas for sach asdestos variety and record the
profites for campiarisen 0 unkaouns.,

MEASUREMENT:

19. Perform g dif’raction pattern ingpacticn on a)! sample fibers counted uncar the TEM, utisg
the procecures given in step 17. Assign the diffraction patiarm to one of the following
ructyres:

a. carysotile;
b. atohidele:
e. amigucus;
d. none,

WNOTE:

20. Obtain

There are scrm crystalline sudstances which exnidit diffraction patterns similar to
those of asbastos fibers. Rany of thase, (brucita, halloyzits, etc.) can be
eliminated from consideration by chemistry. Thers ire, however, several minerals
(0.9., pyrcxenes, massive arphidoles, and talc fidbers) which are chemically similar
to a20e3t0s and can Do considered intarfersnces. The presence of thasa subttances
My warrent the use of more powerful diffraction pattern analysis before positive
identification can be made. If intarferences are suspacted, morphology can play an
important role in making pasitive identification.

E0X spectra In sither the TER or STEM rodes from flbers on fleld samples using the

procadure of step 18, Using the diffraction pattern and EDX spectrum, classify tha fiber:

a. For

a chrysotile structure, obtain EDX spectra on the first five fiders; one out of ten

thersafter, Label the range profiles from 0-5.10-0-0 to 0-10-10-0-0 as “chrysotile.*

b. for

an amonhidole structure, odtain EDX spectry on the first 10 flders; one out of ten

thereafier. Label prefiles ca, 0-2-10-0-7 as ®possidle amsite®; profiles ca.
1-1=10=0-6 a3 “possidle crocidolite’; profiles €8, O=4-10-3-<1 a3 *possidle tremoiite”;
ana profiles ca. 0-3-10-0-1 a3 °*possibie anthophyliite.®

1715/8?
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ASQESTES FIBERS RETHOO: Y402

NCTE: The range of profiles for the anonidoles will vary up to a) unit for each of the
olaments Dresant accoreing to the relative detectar afficiancy of the spectramter.
¢. For an ampiguous structure, cbtain ED. spectra on 311 fidbers. Lide) profiles similar to
the chrysatile profila at *passible chrysatile.® Ladel profiles similar to the various
aphidoles as "passidle amphivoles.® Label 211 ctrers as Sunkfown® or *non-ashestas,®
NOTE: Fiders cmallar than 0.2 ww in diametar mey not procuce sufficlient pear haights
to allow an olamenty] profile ta de dltmnr-od Identify thesa fidbers as
*unknomn’,
21, Counting and Sizing:

3. Insart the samle into the specimen grid holder and scan the grid at 2ero tilt at low
magnifieation {ca. 300 to 300X). Easurs that the carbon film is intact and unirozan
over ca. 7%% of the grid openings.

b. In ordar to determine how the grid should be sampled, sstimite the nuroer of flbers per
grid cpaning during a low-magaification sean (ca. 1000X). This will allow the analyst
t0 cover most of the area of the gricd during the fider count and analysis. Use the
f0)lowing rulas whan picking grid openings to count [10):

(1) Light {<S fiders par grid opening): count avery gric opening in which the carten
film i3 intact,

(2) mogerate {8 to 28 fibers per grid opening): count svery fifth grid cpening, If the
carbon flim 1s damagedq, proceed to the next available grig cpening in which the filam
is intact.

(3} Heavy (>25 finars pear cpening): count avery tenth grid opening. 1If the carsoa film
Is damaged, proceed 20 the next availadle opening in which the carden film is fatact.

¢. Increase magnification to 10,000, Begin counting at cne end of the grid and
systematically traverse the grid by rows, raversing direction at row ends. Count at

Teast 2 fiald dlanks per sample sat to documant porsidla contamination of the sarpias.

Use the mean fider czunt for the field blanks, 8, in step 22. Count fiders and dtdestas

structures using the following rules:

NOTE: Microscopes which traverse nonlinearly or erratically, causing incamplete coverige

of the grid cpening are not sultadle for asdestos anaiysis (11). Bafaore using
a specific aicroscope for counting, 1t should de axamined for accuracy and
reproducibility of traverses.

(1) Count a1t particles less than J ym diameter which meet the definition of a fider
{aspest ratio 23:1, with parallel gides).

NOTE: Particles which are of quettionable morpralogy should be andly2ed by SAED and
€0X to aid in fcentification,

(2) Size each fiber 33 It is countad and record tha dlametsr and length (mm):

(a) Move the fider 20 the canter Of the screen. Read the length of the fider
dirsctly fron the scale on the screen,
NOTE: For fibers which extend beyond tha fleld of view, the fiber must be moved
and suparimposed upon the scale until fts entire length has bean Medsured.
{d) when a fidber Nas been sized, return 1o the starting point and ¢ontinue the
traverse t0 the next fiber.

(3) Record other asbestos structures according to the fo)lowing morphalegical
definitions. Ladel comdinations of thase structures according to the daminant
qualtty.

(a) Sundle - campact arrangement of parallel fibers in which separate fiders aor
fibrils may only be visible at the ands or edges of the dundle,
NOTE: Asbestos dundles having aspact ratios of 3:1 or greatar and less then
3 um in diameter are counted as fibers.

MDE 0002822
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(B} Cluster = netware of rancamiy=ortented interlocking fiders arranged $o that no
fider is is0lated frem the group. ODimmnsions of clustars can only de reugnly
astimated and clugters are defineg arbitrarily to consist of more than four
tndividual fiders (10},
{c) matriz « one ¢F more fibers atsached $0 of ercedced in a non-asbeston particle.

(4) Count fibers which are partially cbscured by the gric.

NCTE: If a fibar is partially odscured by the grid bar at the eage of the flald of
view, count it as a fider greater than § um only {f more than 2.5 um of
fiver is visidle. Otherwise, Yog tha fider as a *short® fider, measuring
enly that porszion which ig visible.

{8) when caunting is camplase, calculate the asbastos fider fraction shortar than S um
ana thinrer than ca. 0,25 wo (the numper of asbestos fiders which would e
uncetacted dy phise sontrast microscopy),

d. Size all flbers using the scale on the flyoresgent scraen.

NDTE: Data can da recarced directly off the sereen 1a mm and latar Converted to um dy
camputer. Count and record identified asdestos fiders ang stryctures >1 um long
of all diammtars {11]. sowever, when cofparing TEM data to the PCY counts, all
fiders, ~egardiess of identification, greater than S um Yong ang between 0.2%
and 3.0 wun dlameter which have aspect ratios of 3:) or greatar ghould de
fncluced. This size agiustment is nacasgary to test camaradility of couats
Betwagn the two metnods. [f the size-adjusted counts show reasanadle equivalency,
then furthar analysis using the small«Fiber data will show what fraction of
alrporne ssdestos fiters it deing migsed Dy the PCM metnoa.

CALCULATIONS ;
22, Caleulate and report fider dansity on the filter, B, Dy dividing the tota) fibder count F,

minug the mean field dlank czunt, B, by the numper of flelds counted, N, (for sach sarple),
and the fleld ared, Ay,

F 8

(= = )
£a . flbers/m?

As

NOTE: The f1a1d area, Ag, is considersd to be one grid ooening, and the size may vary
cepanding upon the type of grids used. This value i3 kncwn from step 6.
21, Calculate and repert the average concantration, €, (fiders/mi) of fibers in the air sample,

¥ (L), using the offective collection area of tha filter, Ac (385 mm3 for a 25-m
filter):

(2} (Ae)
¥ - 100

24, As an integral part of the report, give the mode) and manufacturer of the TEM as well as
the mda) and manufactursr of the EOS system,

[

EYALUATION OF METHOD:
The TEN mmthod has Deen shown to Mave a precision of 0.273 (sp) in an evaluation of mized

arosite and wollastonite fiders. The astimate of the asdestos fraction, however, had 2
precision of 0.11 (s.). When this fraction was appiied t0 the PCY count, the overall

precision of the combined analysis was 0.20 (3).
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SCOPE AND APPLICATICON

The cbjective of this document is to provide a atandard cperating
Frocedure (SOP) %0 bes utilized by USEPA Environnental Respanwe Teaaz (ERT)
and Response, Enginearing, and Analytical Contract (REAC) for sazpling
:::astou fibers in indoor and outdesr/ambient air at hazardsus waste

8.,

Regulagtions pertaining to ashbestos have been promulgated by FPA an
OSHA. EPA's Naticnal Eai{ssion Standazds for Hazardsuas ALy Pollutants
(NESHAF) regqulazas askastes-consaining waste materials, NESHAP
esta>blishes managezent practices and standards for the hardling of
astastos and amigsicns from waste disposal opsrations (40 CFR Part 61,
Subparss A and M).

EPA's 40 CFR 763 (July 1, 1987) (1] and its sddendunm 40 CFR 763 Cctobar
ioa 1987 [2) provide comprshensive rulas for trha asbastos azatenent
ndusery.

Stata and local requlations on these issues vary and ray he xore
stringent than federal regulirszenss.

The OSXA ragulaticrs in 29 CFR 1920.1001 and 29 CFR 1926.5§ epecify werk
practicas and safety equip=ent such 4B respiratory protactisn and
proetactive clothing whan handling asbestos.

The CSHA standard for an 8-hour, time-~weighted avezage (TWA) is .2
fikars/cubic centizaters of air. This standard pertains to Ziters with |
length-to-widsh zatio of 3 ¢o0 1 with & fiker langth »% um [3,4).

Ficers lass than 0,28 uzm in langth will not be datectad by Phasa contrac
Micrescopy. Transzission Electron Microscopy can datect very thin {iter
typically dewn to 0.0025 un in diameter.

An action level of 0.1 fiber/cc (one=half the CSHA standaxrd) (a2 the lave
EPA has sstabliahad ({n which axployesrs nust initlate such activities a8
air menitoring, snployee training, and rmedical survaeillance [3,4!.

ReZerences to specific analytical nethodoleglies ara zade throughout this
documant and can ke found in ths Appandices.

METHCD SUMMARY

Asbeatos has bean used in many comsercial products includirg building
natarials suéeh as flooring tiIno and shaeat goods; paints arnd czaczings:
insulation, and rocfing aspnhalts. Thess praducts and others nay :e fowr
at hazardous waste sites aither hanging on overhead pipes, ccntained in

ARD 002 0069
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drurs, abandoned in piles, cr as part cf a structure. Astesscs talling
Eié;s from mining cperations can alsd e a source of ambient Astessns
fibeczs,

Asbestos alr sazpling is conducted by drawing air thrsugh a filter a2t a
known flow rate with a flicwe=centrolled pump. The sample is 2hen analyzed
using Phase Contrast Microscopy (PCM) and/or Transnmissicn ZTlectron
Microscepy (TENM),

PCM analysis 13 widesly available and is less costly than TEM., 7T2M &
considered the best nmathod for identifying airderne asrestcs. TEM can
datect very thin fibers typically down to 0.0028 un in diazetsr,

Wrean TEM (EPA) is coupared with data froxm PCM (NIOSH), the TEM'S aspect
ratio 92 5 to 1 should be modified to 3 %o 1.

2.3 Sanple punmps

In order to detsrmnine if a sacpling puzp is maasurirg che flcw rate
ey velume of alr cosrectly, it is necessary to callibrate thas
instrument. S$Saxmpling puzmps should be calibracsed ixmaediacsly cefore
and af=ar sach use. Preliminary calibration should %e conducted
using a primary callbrator such as a scap bubble type calibraser,
e.g., a Buck Calibrator, Gilibrator, or squivalent prizary
calibrator with a yepresentative filter cassatte ingtaliled Zetwaen
the puxp ard the calibrator. The representactive sampling cassezts
can ks reused fox calibrating other pumps that will ke uged Zfor
asbestcs sanpling. Tha sane cassetta lot used for sarpling sheula
also he used for the calikration. A sticker should ke affixed =2
the outsida of tha extansion cowl =arked "Calibration Cassette." A
rotozater can ba used provided it has beaen rscently rrecalibrazed
with a prisary calibrater. Thvee separats constant flcw calibratio:
readings sheould be obtained both bafore and after c¢ollecting tha
sanple. Should the flow rata change bty mere than 3% during <ha
sazpling paried, the average of the pre- and postecalibraticn rates
will be used to calculate the tatal sample volurs. Sarpling pusps
can be calibrated prier to coming on-site 80 that tize s saved whe
perforning onesite calibration.

2.1.A Personal Sampling rPumps
Personal sarpling purmps are utilized when the Zlow rates are
betveer .001 L/ain to 8 L/rin, Many lightweight fcrtable

putps ars sapable of providing high or low veoluma air flow.
See manufacturer's manual 237 puzp operation.

ABD 002 0070
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2.1.8 High Flow Pumps

High 2low pumps are utilized when flow rates testween 4 Z/z=in
S0 16 L/cin are regQuired. High flev pumps are used 227 short
sacpling pariods so as ¢ obtain the deairsd sa=ple velure.
ERT uses tha Gilian Alrgcon 520's. An equivalast high flow
puz=p <an also be used,

The high flow punmps usually run on AC power ard can be
plugged into a naarby autlet. I an outlat is nect available
then a genarator should Be chtained. The garerator shculd ke

positioned downwind from the saxpling pump. Additioral
voltage zay be required if more than one pusp is plugged intc
the sane generatar. Several elactrical extansicn cords R2ay

be reQquirsd if sampling locationa are rencta.

Cutdocr/Azbiant Sarpling

ERT uses PCY analysis foy cutdoor/ambient air samplaes, when
analysis shcws total £iber count above tha OSHA acticn lavel 0.1
f/cc then TEM can be used to iderntify asbestos from rnon-ashesates
{ibers. 3oze laks are able £o perfor= PCM and TEM analysis on th

saze filter.

High volume puxps aze, for tha moat part, used for outdser sampling
in low dusty arsas. The samplers should e placed abcve greund
lavel, about 4 %6 § feet high, away 2rom sbstrugtions Ihat may
influence air flow sae Tablae 2.1.

utdocr sazmpling usually requizes flaw rates between 10 to 15 Z/min
with a saxzple voluze of 1000 %9 S50CO litars (PCNM).

2.1.0.1 Envircrmantal Data

Record vwind speed, wind direction, tanperature, and
pressure in a 2ield logbook. Wind directien is
particularly iaportant when monitoring for as:estis
downwind from a fixed sourcs.

&L{,tﬁm C.ﬂ:f# ’:’Z&Q :
Y- 5 S
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TABSX 2,1. SAMPLING STATIONS
Sazpling Station Location Rationale
Upwind/Background Collect a minizum of 2 simul~- EZatabliphes background
taneocus upvind/background fibar lavels,
sanples 100 apart from tha
prevailing windlines.
Downwind Deploy a =inimuz of 3 sampling Indicatas i askestes

atations in a 1800 are down- is leaving the site.
wind from the sourea.

Sita Representative Chtain one saits vepresentative verldy and continually

ard/er wWoerse Case sa2ple which shews avarags confirz and ascu=ent
condition en-site or chtain selection ¢f preper
worse case sazplea (optional), lavels of werker proe
section.

*NOTE: More than orne background szation xay ke reguirad if =ha ascesscs orig
from diffarant sourcas.
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it is recozxended that a metecrslegical statisn ba
estaplished. 1I£ pesaible, sazple aftar 2 to 3 days of
dry :oathar and when the wind conditions ars at 10 =ph or
greater, '

2.3 Indoor Sazpling

total fiker count above the CSHA actisn lavel 0.1 2/cc then TEM can

J//”ERT Uses PCM analysis for indeooX air samples. Whan analysis shows
i

e used to identify asbestos frem ronastestos fikers. Ses Ssction

.0,

Sarpling punps should be placed ¢4 to 5 faet above ground level away
fron obstructions that may influence alr filcow. 7The pu=p can de
Fliaced on a tabls or ccunter. $Sse Takle 2.2.

Indoer sazpling generally utilizes high flew rates and {(ncreased
sazple voluzmes in order o obtain lewer detection limics, {.e., 0.0
2/c& or lower (PCM) and 95.008 structures/ce cr lower (TEM),

2:3.A

3.3.3

Aggresnive Sazpling

Sampling equipzment at fixed lscations may fail to detect the
presence of fiber, Due to linitad air movezent, zany f{ibers
23y settle out of the air onto the floor and other surfaces
and may rnot he captured on the filter., In the past an #-hour
sanpling pericd was recommanded to cover varieus air
circulation conditions. A qQuicker and more effestive way %o
capture asbestss fiders is to circulats the air artificially
80 that the fibers rexain airborns during sampling. The
results from this sampling option typlify worse case
condition., This {8 referred to as aggressive air sa=pling
for asbestos. For mors detailed inforration see {7.4}.

Nots: The individual performing this task should foellew
regulacions regarding respiratery preteczion 2% CFR (910.L0C0

Aggressive Sampling Procadures

1. Defore starting the sampling pumps, direct forced air
(such as a l-horsepewer leag blower or largs fan) against
walls, ceilings, floers, ledges, and cther surfaces in
the rodoa to inittallI disledge fiders from surlaces.

This should take at least 5 minutaes per 1000 ag. ft. of

floor.

ABD 002 0073
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d. Place a 29~inch fan {n tha canzer of the reoem. Tse Sne
fan per 10,000 cubic fast of room apace.) Placs tha fan
on slow speed and point it toward the ceiling,

3, :zars the sazpling puzps and sazple for the required

e,

4. Turn off the pump ard then the fan(s) when sacpling ls

conplete.

3.0  SAMPLE PRESIRVATION, CONTAINEIRS, HANDLING, AND STORAGE

3.1 Piiter sslection and collection davice.

3.2

Tha filter selsction and collaction daevice for sample collection will
dspend upén which analytical zetheodolegy is utilized.

a)

b)

NIOSH Mathod 7400: Phase Contrast Micrescopy involves using a 0.8
to 1.2 ua callulcse aster me=brane, 25 =2m diameter: 50 mn
conductive cowl on cassetta (see Figure 3.1).,

EPA Trarsaission Electron Migrzescopy invelves using a 25 ==
2ilter cassstts with either a polycarbonate filter having a pére
828 <0.4 um or mixed callulcse ester filtar (MCE) naving a pore
size <0.45 un. This cagsette includes an axtansicn cewl, a 5.0
um MCE backup filter, to serve as a dlffuger, and & supgere pad
(see Figure 3,2).

Sazple Handling Procsdures

l.

Place a sa>ple label on the casgattae indicating a unigue sa=pling
numbar. Do not put sazpling cassattes in shirt ¢r ccat poskets
as the filter can pick up fibers. IRT uses the criginal cassett:
box to hold the sazples,

wrap tha cassette individually in a plastic sample hag. Each bac
should be marked indlcating sazple identification nu=rer, tctal
voluse, and data. ‘

The wrapped saxpling casssttes should ke placed upright in a
rigid container go that the cassatte Cap is on top and cassett
pase is on bottom. Use enough packing material to prevent
<ostling or damage. If possible, hand carry to lab.

Provide appropriate documsntation with samples, il.e., chain c?
custedy and requssted analytical methodology.
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Sazpling statien locatieon

SAMPLING STATIONS

.............

4018
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. Raticnalse

Indoor Sampling

Upwind/Background

Worse Casa

I a work site {s a sirgle recnm,
dispearse $ sazplers throughout
the room.

Ig the worksita contains up to
S rooms, place at lesast one
sampler in each raoam.

If the worksits ¢entains more
than 5 rooms, select a represant-
ative sanple 0f the rocnzs.

If ocutside sources are suspecsed,
depley a ainizum of two
sizultanssus upwind/background
sanples 300 aparg frez the
preavallirg windlines.

Obtain one worse cass satzpls,
i.0., aggressive sarcpling
(epticnal).

Establishes rapre
sarzative sazples
from a homogenscw
area.

Zxtablisrhes wheth

indccr asheaatos

cencantrations ar

coming frz2= an c.
ida sourie.

Verily and
continually conid
and docuxent
selacticsn of pre;
lavels of worker
proteetion.
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8§, TFallow all QA/QC reQuirements froa the lab as wWell as fronm the
2CM/TEM analytical =athodoiogy, i.s., 2ield bklank, .ct blank
ragquirezents.

4.0 INTERFIRENCES AND POTENTIAL PROBLIMS

Flow ratas should not exceed 16 lL/min due to the possiblilisy of astestss
fiber disintagration upen contact with the filter.

4.1 NIOSH Method 7400, PCM (can be found in Appendix A).

Limizations: 1. PCM cannot distinguish asbestos from nonaskastes
giders. All parcticles peating the counting
eriteria are counted as total asbeszcas fikers.

2., Fiter less than 0.25 um in laengsh will not ke
detected by this mathed,

3. High levels of non-fibrous duss particlas may
obscure fibers in the 2ield of view arnd {(rncreass
the dataction limis.

4.2 EPA's TEM methed (can ke faund in Appendix B).

Limitations: 1. High concentrations of bacXyround 4dust intarlert
with fiber {dentification.

$.0 EQUIPMENT
5.2 Egquipment List ~ Parscnral Sazpling Punp

1. Parscnal sazpling puxp (eta. Gilian Perscnal Sampler;.
2. 2Inart tubing with glass cyelone and hoss barb.

3. Sazmpling cassettes with conductive cewl.

4. Appropriate mexbrane filtars.

S, Roteomatars.,

6. Whirlbags for cassattas.

7. Tools - spall screw drivers.

8. Sample labels.

9. Aly data sheets. >
10. Comtainey - t0 Xeep sanples upright, 5
5.2 EQuipment List - High Flow Pump =
38
1. High flow pump (etc. Gilian Airsen).
3. Genezator or slactrical outlat. o
3. Exstensien cords. N
(=)
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Rotomaters,

Inart tubing -~ unlass provided with pu=p,
Sampling cassettes with conductive cowl.
Appropriate nembrane f£ilters.

WhRirlbags faor cassattes.

Sanple labels.

Alr data shests,

Container - to kaap sazples upright.

Trere are no reagents usad in the sampling phase or the aralytical phase
of Asbestos Sazpling.

PROCEDURES

7.4 Fleld Precedures - FPersonal Sampling Punmp

1.
N

3.
4.

0.

chargea the unit 2o0r the maxi=un regquired tire as indicated in ¢
manufactirer's ranual,

cnca on-site in the clean zone follow the calibration pracedura
in seation 9.1~9.3.

Mobilize %2 the sazpling locatien.

70 set up the sampling train, attach one end of =he Polyviayl
Chloride (PVC) tubing (approx. 2 £¢) to the cassatte base; atta
the other end cof the tubing o tha inlet plug on zhe Funp (sea
Figure 7.1). 7The attachment ratveen the cassatta :asa and the
tubing can test be achieved By using a hose bagdb with cyclone.
Place the sanpling punp 6 2¢. abcve ground lavel (in ths
breathing zene) and in an area that will not te affsctad by
unusual air flow. The sampling pump and cassette can xe placed
on & sturdy structure, attached to a dowel zod or hooxed to an
ebject, i.a., fence.

Renove the cassetta cap from the extenaion cowl (open factaed) an
orient ths cassetts perpendicular to the wind.

Adjust the tizme on the pump. If the pump is pregramctable turn
past the 2ero rpark before setting the actual tixs.

Turn the pump on. ' A

Racord the following in a fleld logboek:

a, Dats, tize, location (area or room), sanple idsntificaticn
number, and pump nuaber.
b, Flow rate and desired total sazpling tize.

Record weather data (i.e, ambient tamperaturs, wind divsctien,
windspeed, precipitaction).

ABD 002 0077
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fhgcx the puzp at midpoint of the sampling pericd (¢ longer than
ours.

If a filter dazrkens (n appearance of if lcose duat i{p seen in
the filter, a second sanple should Le startad.

At the end ¢f the sanpling psricd, chack the fault dutten %o
obtain punp sazpling time., (This indicatas whether or not the
punp ran the full programmable timespan). Be surs %o oriant the
cassette in an upright position to prevant fikera freoz falling
from the filter wihen the vacuun is raleased.

Record the pump run time (finish time minus stars ¢ime),

Perforn post callibration procedures as shewn in Sectieon 9.0
Record the post 21lew zate in a flald loghook,

Ramove the PVC tubing from tha sampling cassette. Still rolding
the cassetts upright, replace the inlaZ plug on the cassatts
cap.

Place the ocutlat plug on the cassatts basa.

Refar to Section 3.2, Staps 1-3 for sanmple handling precadurzas,

Field Pracedures =~ High Flow Pump

The follcwing instructions aze for a Gililan Alrcon 5290 Censtant High
Flow Air sarzpler and is used for illustrative purpcses) an squivalen:
igh flow puzp can bes used instead.

l.

I8

3.

4,

7.
8.

once on-sita the calibration is performed in tha clean zone.

The calibration procadures for personal gsazplinrg punps listed i

Section 9.1 aze also aygllcahla te high velures sa=pling pum=ps.

After calibrating the high voluze saxpler, mobilize to the

sarpling locatien.

To set up the sarpling train, attach the air intaxe hcse %o the

casgatte bass, Redove She cassatte cap. The cagsette should B

pesitioned perpendiculay %8¢ the wind (See Figure 7.2},

Tuzn the gsnerator on. The genarater should be placed 10 ft.

downwind from tha otnzltnﬂ puzp.

Record the puxps cunulative tize (if applicable).

Recerd the following in a field logbook!

a. Date, tima, location, sazple identification nuzber, and pur
number.,

b. PFloew rate and cunulative time.

Record weather: wind speed, ambient temperatire, wind

direction, and precipitasien. >
Turn the pump on. o
o
(=]
N
o
o
~J
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ASBESTOS SAMPLING

Check the puzp at sampling sidpoint if longer than 4 heur.

At the end of the sanpling paricd, orient the cassetts up,

tha punp off. '

Record the cuxulative time (if applicakble). '

Chack the flow rate as shown in section 9.0. The sampling cap
replaced befere calibrating.

Record the pest flov rate.

Ramove the tubing from the sampling cassatts. Still helding the
cassatts upright, replace the inlaet plug on the cassetta cap and
tha ocutlet plug . on the cassettes Base.

Refer to Section 3.2 sSeps 3-8 for sarple handling procesdures.

calibration Procedures

EFA/ERT uses an slectrenic calibrator for calibrating rotometers and
pucps. Refar to Section 9.1~9,3 £or calibration procaedurss,

8.0 CALCULATIONS

0
-

satple volume and flcow rata

The sazpling voluzmes 2re deterained on the kasis of how rany 2ibars
need =0 be collactad 2or reliable zmsasurermenta. Therefora, cne muat
estinata Row many airborne fibers zay ke in the sa=zpling locatlien.

Since the concentration of airbarns aercscl conzaxinants will have

scre affect on the sazple, the felloving is a suggested criter:a to
assist in selecting a flow rate basad con rsaletine aerasecl moniter

readings in mg/m3.

(& ¥ VN =4
e o o

: Concentration Flaw Rate
Low real-tize monitor readings: <6,0 =g/m3 11=18 t/min
Medium realetime monitor readings: >6.0 mg/R) 7.8 L/ain
Nigh realetiza monitor readings: 210 mg/n3 2.8 /ain

PCM utilizas flow ratas betwéen 0.5 L/min and 16 L/ain. Sa=plinc
tine is adjusted to obtain eptimun fiber loading on the fllter.
A sampling rate of 1 to 4 L/3in for 8 hrs is appropriate in
non~dusty atzéapheres contaising 0.1 fiber/cc. Dusty atzcsphers:
1.¢., areas wvith nhigh levels of asbestos, require spaller sampla
voluRes (<400 L) to obtain countable sarples. In such cases,
take short, consecutive sazples and avarage the results over the
total cecllection tima. For docurenting episcdic exposures, usa
nigh 2low ratas (7 to 16 L/min) cver shorter saxpling tirzes. In
ro?ctivcly claan at2ospheres whare targetsd fibaer concenczrations
are much laes than 0.1 fidber/és, use larger sanpla veolumes (3,00
to 10,000 L) to achiave Qquantifilanla loadings. Take care,
hevever, not to overlcad the filter with background dust. If 2
80% of tha fiher surface is c¢oversd with particles, the filter

ABRD 002 0079

MDE 0C02838



SENT BY:AJJMENICS R8T, wash/DC: 4-13-92 © 3:585PM :Blake Sicg Suite 3.

9.0

ZENT Bvy!RCY F _ESTCN SPER ; 8-2:..32 2:1440M

b)

=T42327583

ASBESTOS SAMPLING

may ke too overloaded to ¢count and will dlas the reasur.
ggg:ontrazion. Do not excesd 0.5 ng total dust leading o.
er. A}

EPA's TEM requires a minizmum velume o¢ 560 liters (L) and a
saxizum volume of 2,800 L in order to cbtain an analytical
sensitivity o2 0.008 atxrugtures/cc. The optizal volume for TEM
is 1200 L to 18C0 L. Theas volumes are detarmined using a 200
zesh IX grid opening with a 25-z= filter cassaette., Changes in
voluzme would ba necessary if a 37-um filter cassetts is used
since the effective ares of a 28 mm (385 sq mn) and 17 m=x (855 s
n) diffez. (5ea Tadle ) in the TIM Methodoleyy, Appendix B,)

QUALITY ASSURANCE/QUALITY CONTROL
Follow all QA/QC requirezents listed in the analytical method.

Generally field blanks are required for esach sat of sazples cr 10k of the
total sazplea, whichaver {s greatay,

The labocratory analyzing the sazples should detarains the 1ot hlank
raguirezents., 7Thare should ke no less than 1 lot blank per cassattes lot.

9.1 CQalibrating a psrscnal sazpling pusp with an elactronie callbrator.

r i

4.

Ses Danufacturer's manual for ¢perational inatrustiens.,

Set up the calibration train as shown &in rigura 9.1 using a
sazpling pump, elactronic calibrator, and a representative il
cassetta. The same lot eampling cassette used for sarpling
should also bs used for calibrating.

Te set up the calibratien train, astach one and of the FVC tubl
(appzox. 2 foot) to the cassetts base; attach the other and of
the tuping to the i{nlat plug on the puzmp, Anocther piecm of
tubing is attached from thae cassstte cap to tha elactronie
calibrator,

Tarn the slactronic calibrator and sazpling punp on. Creata &
bubbla at the bottom of the flow chambsr by pressing the bubble
{nitiatse butten. The bubble should rise to the top of the flow
chanber., After the bubple runs its coursa, the flow ratea is
shown on the LXD display.

Tuzn the flow adjust screw or knob on the pump until the desire
flow rate is attained. '
Perfore tha calibration 3 times until the desired flow rave of
3% ia attained.

ARD 002 0080
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$.2 Calibzating a rstometer with an eleacsrenic calibractor.

See manufacturer's manual for operational instructions.

Set up the calibration train as shown in rigqure 9.2 using a
sazpling puzp, rotozeter, and aelectronic zalibrater.

Assexkle tha hase ¢f the flow Meter with the screw provided and
tightsn in place. The flew zeter should ke mounted within éo
vertical,

Turn the elsctronic calibrator and sarmpling pusmp on.

Teata a bubble at the bottem of the flow chanber by prassirg She
tubble initiata button., The bubblae should rise to tha top of th
flow chazber. After the bdubble runs its courss, the flow rate ¢
shown on the IXD display.

T™NER the flow adjust screv OF kncb on the puamp untll the deaired
flov rate is attained.

Record the electronic calidrator flow rate reading and the
correasponding rotezeter reading. Indicate these values on the
rotomater (sticker). Thse rotozmater should be able ¢o work withi

the desired flow range.
Perfora tha calibration 3 tizas until the desirad 2Ilow zate of

8% is attained.

Once on site, a seccndary calibraser, L,e., rotozater is used t2
calibrate sazpling pumps, :

Calibrating a sampling puznp with a rotczater.

1.
2,
3.

L
6.

See Danufactuzsr's manual for Retometer's Cperaticral
Instructions.

Set up the calibration train as shewn {n Figqure 9.) using a
rotometer, sazpling pusp, and a reprasentative sanpling cassatte
To set up the calibratien train, attach one and ¢f Zha PVC tublr
(approx. 2 ££) to the cassstta rase; attach the other end of the
tubing to the i{nlet plug on tha pump, Ancther pisce of tubing :
attachad frcm the cassetta cap to the roltoneter.

Agssenple the base of the flow zeter wvich the screw providad and
tighten in place. The flow mataer should bBe mounted within 60
vertical,

Turn the sampling pump on,
™En the flew adiuat soraw (or Xnak) on the perscnal sazpling

pump until the fleat ball on the rotometar is lined up with th
recalidrated filow rate value. A sticker en the rotsomater shou

ndicats this value.
A verification of calibration ia generally preforrmed cn-sits in

the alean gtone immsdiately prior to the sampling.

ABD 002 0081
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CATA VALIDATION

PCM snalysis doas not 4distinguish between astastos and non-asbastoa
fibars, all fikers meating the criteria are counted, TENM analysis can
distirguish ashestos from non-agbestos fibers. This methed of analysis
should be used when tha to2al fiker count is above the action lavel (or
leval of concarn) so as to determine vhether the airborne fiber is of
asbestos origin.

Nete: The flow rate and time should be adjusted to cobtain optiuz 2iber
lcading oen the filter.

HEALTH AND SAYITY 1.

Whsna entering an unknown situation invelving asbeatos, a powvered air
purifying respirater (PAPR) (full face-piece) 18 necessary in conjunesi
with HEPA filter cartridges. Saa applicable rsgulations for actien
leval, PEL, TLV, ete. If previous sanpling indicates astestos
concentrations aze bslew the actisn lavel, then EPA Lavel D personal
protaction is adequata.

ARITERLINCES

1. V.8, Environmental Protaction Agency. Code of Federal Regulaticns
CTR 763. July 1, 1987,

2. U.S8. Invironzmental Pretsction Agency. Asbestos-Containing Material
in Scheecls; Final Rule and Notica. 352 FR 41826,

3. Occupational Safety and Health Adzinistratien. Code of Fedaral
Ragulations 29 CFR 1910,1001., Washington, D.C. 1987,

4, Ocecupational Safety and Health Adzministration. Code of Fedaral
Regulations 29 CFR 1926.5%8., Washingten, D.C. 1987,

8. Natienal Institute for Occupational Safaty and Health, NIOSH Manua
2 Analytical Methed., Thizd Edition, 1987,

§. Turpin, Rodnay, Genaric Asbastos Alr Monitering Guida for Hazardou
Sites, U.S. Envirenmental Protecticn Agancy EInvironmsntal Rasponss
Tean. January 19885,

7. U.§, Invironmantal Protection Agenay, TField Standard Cperating
Procedures (FSOP) #8 Alr sSurveillance, O0ffice o0f Imergency and

Reredial Response, Hazardous Respense Support Division, Envircnment
Responss Teanm. January 1988.

ABD 002 0082

MDE 0002841



.............

SENT BY:IAM
mCy  BvixERCX TELESCPIER 012 | 8-31-58 I:54PM ; 3242337583~ 34238:m24
JENT EviRQY M EETIN SPER ; B-31-30 2:48PM ; 32423373834 34236; xad
) 2019
¢ of
ASBESTOS SAMPLING 10,28/

. son, 7. Guidance for Conerolling
8. Xeves, D.L., Price, B.P., and Ches iléinqs: AN oonsental

Afoestos-Containing Materials in B
Protection Agency, EPA 560/5-88=02¢. June 1988,

-
22422273274 1238 m2E

o5y  Bv:ERLTKX TE_EISPIER T2:i2 | B-31-90  TISGPM
IENT B.:90¢ F LESTON SPER i 9-21-3Q0 Z:d8Pm ; 32423378839 34232;n23
s 2018
$ o 2
SAMPLING
ASBIAETOS 1028/
13.0 APPENDICES
A, NIOSK Mathod 7400, PCM
B. EPA's TIM Mathod
g
e
[s1)
lw)
o
o
N
o
o
0
(¥8)

MDE 0002842



